13. (amended) An active matrix liquid crystal display device according to 
claim 12, further comprising a counter signal line in each pixel, and the through hole 
at which the source electrode and the pixel electrode are connected is arranged at a 
region where the counter signal line is formed. 

REMARKS 

By the above amendment, the specification has been amended to add a 
Cross Reference to the parent application which is a 371 of a PCT application. 
Additionally, claims 1,12 and 13 have been amended to clarify features thereof 
including correction of spelling errors. 

Turning to the rejection of claims 1-2, 4, 6, 8 and 13-14 under 35 U.S.C. §112, 
second paragraph, this rejection is considered to be overcome by the present 
amendment of the claims. 

More particularly, with respect to claim 1, the recitation of "first and second 
alignment films" in line 14 has been amended to recite "the" first and "the" second 
alignment films, thereby clearly referring to the first and second alignment films 
previously referred to in lines 10 and 12. Additionally, claim 12 has been amended 
to correct the spelling of "through" hole, with claim 13 being amended to clarify the 
feature that the through hole referred to therein is the through hole of claim 12. 
Thus, applicants submit that by the present amendment, the rejection of the claims 
under 35 U.S.C. §1 12, second paragraph, should be overcome. 

As to the rejection of claims 9 and 12-13 under 35 U.S.C. 102(e) as being 
anticipated by Hirakata et al, U.S. Patent No. 5,977,562; the rejection of claims 15- 
25 under 35 U.S.C. 103(a) as being unpatentable over Hirakata et al, U.S. Patent 
No. 5,977,562; and the rejection of claims 1,2,4,6,8 and 1 0-1 1 under 35 U.S.C. 
103(a) as being unpatentable over Hirakata et al, U.S. Patent No. 5,977,562 in view 
of Raynes, U.S. Patent No. 4,084,884; such rejections are traversed, in that 
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applicants submit that Hirakata et al is not properly utilizable in rejecting claims of 
this application under 35 U.S.C. 102 or 35 U.S.C. 103. 

Applicants note that while the Examiner has indicated in paragraph 8 at page 
5 of the Office Action that claim 4 is objected to as being dependent upon a rejected 
base claim, but would be allowable if rewritten in independent form including all of 
the limitations of the base claim and any intervening claims, this position by the 
Examiner is not understood in that the Examiner has indicated that claim 4 stands 
rejected under 35 U.S.C. 103(a) as being unpatentable over Hirakata et al in view of 
Raynes. Thus, claim 4 has been retained in dependent form, and clarification of the 
Examiner's position is requested . 

With regard to the inapplicability of Hirakata et al under 35 U.S.C. 102 or 35 
U.S.C. 103, submitted herewith is a Declaration together with attached Exhibits 
under 37 CFR 1.131. Referring to the Declaration, as indicated therein, Exhibit 1 is a 
cover sheet which had as an attachment thereto (Exhibit 2) a complete disclosure of 
the invention as prepared by the inventor Ohta including eighty (80) pages of 
specification in the Japanese language and claims and forty-seven (47) sheets of 
drawings of Figs. 1-44. The drawings of Figs. 1-44 are substantially identical to the 
drawings of Figs. 1-44 of the PCT application as filed in the Japanese Patent Office 
on December 18, 1996 and for which an English translation appears as the 
specification of the present application herein. Exhibit 3 is a copy of Exhibit 1 with an 
English translation of portions thereof when the lower left-hand corner indicates the 
inventor's stamp of the inventor Ohta and the date 8-11.14 represents November 14, 
1996. representing the date of submission to the inventor Ohta's supervisor of 
Exhibits 1 and 2. On the right side of Exhibits 1 and 3. other coinventors names and 
stamps are shown indicating the review of the attached documents prior to 
November 14. 1996 in order to determine the respective inventors portion of 
contribution to the disclosed invention. 
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Such documents representing Exhibits 1 and 2 represented a request for filing 
a patent application thereon and resulted in the filing with due diligence of the PCT 
application in Japan on December 18, 1996 with the U.S. national phase thereof 
being filed in the U.S. Patent and Trademark Office on June 18, 1999 and having the 
effective date of December 18, 1996. Applicants note that Hirakata et al has a U.S. 
filing date of November 14, 1996 , which is the same date of November 14, 1996 as 
Exhibit 1 for submission of the invention documents (Exhibit 2) to the inventor Ohta's 
supervisor as a request for filing a patent, as is apparent from Exhibit 3, which is the 
English translation of Exhibit 1. Thus, applicants submit that the Declaration under 
37 CFR 1.131 and accompanying Exhibits are sufficient to establish invention of the 
subject matter of the claims of this application at least as of the November 14. 1996 
U.S. filing date of Hirakata et al , such that applicants submit that Hirakata et al is not 
properly utilizable in rejecting claims of this application under 35 U.S.C. 102 and 35 
U.S.C. 103 and the rejections utilizing Hirakata et al necessarily fall . 

For the foregoing reasons, since Hirakata et al is not properly utilizable in 
rejecting the claims of this application, a discussion of the inapplicability of Hirakata 
et al in relation to the claimed invention is considered unnecessary. Further, as 
recognized by the Examiner, Raynes, U.S. Patent No. 4,084,884, is insufficient when 
considered alone, to reject claims of this application. Accordingly, applicants submit 
that all claims present in this application patentably distinguish over the cited art in 
the sense of 35 U.S.C. 102 and 35 U.S.C. 103. 

Applicants note that by the present amendment, the rejections under 35 
U.S.C. §112, second paragraph, have been overcome, and that all claims should 
now be considered to be in compliance with 35 U.S.C. §112, second paragraph, and 
to patentably distinguish over the cited art, such that issuance of an action of a 
favorable nature is courteously solicited. 
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To the extent necessary, applicant's petition for an extension of time under 37 
CFR 1.136. Please charge any shortage in the fees due in connection with the filing 
of this paper, including extension of time fees, to Deposit Account No. 01-2135 
(501.37242CX2) and please credit any excess fees to such deposit account. 

Respectfully submitted, 



Melvin Kraus 
Registration No. 22,466 

ANTONELLI, TERRY, STOUT & KRAUS, LLP 

MK/cee 

(703)312-6600 
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501.37242CX2 
S.N. 09/804,190 



VERSION WITH MARKINGS TO SHOW CHANGES MADE 
IN THE SPECIFICATION: 

Page 1 , between the title of the invention and line 3 ( please insert the 
following new paragraph: 

-CROSS REFERENCE TO RELATED APPLICATIONS 

This is a continuation of U.S. application Serial No. 09/331,266, filed June 18, 
1999, which is a 371 of PCT/JP96/03691, filed December 18, 1996, the subject matter 
of which is incorporated by reference herein.-- 

IN THE CLAIMS: 

Please amend claims 1,12 and 13 as follows: 

1 . (twice amended) An active matrix liquid crystal display device 
comprising: 

first and second substrates; 

a liquid crystal layer disposed between the first and second substrates; 

plural image signal lines and scan signal lines formed on the first substrate, 
and each pixel region being formed by adjacent image signal lines and adjacent 
scan signal lines having at least an active device; 

at least a pixel electrode connected to the active device and at least a counter 
electrode in each pixel, the pixel electrode and the counter electrode are on the first 
substrate; 

a first alignment film formed over the pixel electrode and counter electrode on 
the first substrate at least in the pixel forming region; 

a second alignment film formed on the second substrate at least in the pixel 
forming region; 

wherein rubbing directions of the f irst and the second alignment films are 
substantially parallel to each other; and 

i 



wherein the pixel electrode and the counter electrode are disposed on a same 
insulating layer which is arranged under the first alignment film and which is 
arranged over at least one of the image signal lines. 

12. (amended) An active matrix liquid crystal display device according to 
claim 9, further comprising a source electrode connected to the active device, and 
the source electrode and the pixel electrode are connected to each other at a 
thorough through hole. 

13. (amended) An active matrix liquid crystal display device according to 
claim 12, further comprising a counter signal line in each pixel, and the thorough 
through hole kemg -at which the source electrode and the pixel electrode are 
connected is arranged at a region where the counter signal line is formed. 
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t;U777>f>'-e^$n5o N( + )l^fd Ol^(D 

^tlffiDLiiy-^IgSD 1 % K-W >mtiSD 2 <b[HJf (Dfjl 
22*mflld2 x I3#lld STl^^T^o £/c. ^jf^D 
.LiiKWyifeSD.2 mcftZj&^frbX^^o 

(diliPX)) 

g 2 fci;*^ ^ y V^TTF^c ^^b/ci^2ga^ (Indium-Tin-Oxide I 

To:^ti) ^fbft^ 1 oo~2oooA(dj?^^ (;£^ife#!JTf£. 

140 oAnmcomm) m$Ltsriz> 0 
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«^TO*C s t g» 

^<DMte&t>itu, f i g . 4frib-kmhfrte£?K^ mmm&px& 

to* (#m^iSf^-) c s t g ^Mt6o ^.(DWM^mc s t S <D 
mmfcmn, mm b >z?*?t ft^- ttfi 

f i g . i ^^i-j; 5 ^m^a-iwm^Mc s t g ra^m^t 

(«PSV1)) 
fl h 7 > T F T±(c(ifrillP S V 1 <btlTV^ 0 1£ 

MP S V 1 te3£^i*J31 h 7 Vv?^ ^ T F T ^l^f^ ^ftlf 6 /- 
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n< £tiz>o t^oT, um^^m^^mmp s v 1 ^Mias^-e^s 

Fig. 1 % Fig. 2^1^ ±ili^7^Sf SUB 2 

{fly (z^-y^^frnm ro»pL< 3 »5 0 

«j£#1KBM» 

M\%mmcT(Dm^(Dmm) ^b^mmwm^miM^m^i^x, ^ 

Fig. 1 ^^i-^jtHBM(D^C/c^^CO^?^« N ^<£>F*5KH!lriS 

imx-h^o, xvmnnft*^ <-rz>m^n. Fig. 

My£mBMl<Dmz1rZ>Zki>X'£Z>. 0 Fig. l^^teTv^tb/c^ 
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i m¥^i$m A S Jd^-f SiK3t £ (O 2 0(DM^fco 0 

liJ^^O. 3-l.'0mmgrt««^ S U B 2 <£>3W 

X* h7 4 7°mz.mi&£ti&o ^77-7^;I/^F I L«^liBM(Z)^ 
*7-7>f/^FILH:^j:5(:Mt5rtm5o £1\ ±1 
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«;*— MOO) 

ffligkttm- L C £ Ltit Btm^^t£ A e ^lE^^it;^ i3. 2, J3$Ff 
^M^'ft A n^O. 0 8 1 ( 5 8 9 nm, 2 0°C) O-^-ex^ ;y ^?$bb 
£ffil^3 0 jfoHiiOj?^ (^r>^^°) fa, 3 . 9/z mi U y > 
aVAri'diiO. 3 1 6 b~irZ>o ^<D V ^7^>3 ^ A n • d (DfC^J: 

en-0kXh£\s\ li$IMA £ fa, -ec7Mt^#W5.5^ 

m<vm^ i^^yzf) &m<x%, ^s^A^^^^tt. /^o^ 
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#»fe0!ll"Cd ^^^hfMK.2i.tt, 5. 1X10~ 12 N 

«IBfn]flI» 

IBftflHOR I £ Ltd tfU^ K2rfflV^ 0 ^fc^^jfate-hT^ 
x) <h(^^i-^@B[p]^0 LCJi7 5° ti"6 0 Fig. 19H-tOg| 

#H2ffe0!!-ed 7t>^TOlORI 1, OR I 2X 
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mytfcP OL t LTIJ, BMl!hlG1 2 2 0DU^Il\ T$iJ<7) 
il^POL 1 <£><g5te^i®ttMAX 1 ^7t>^RDRi-t$ 

Fig. 1 9\z^(Dm&&^1r 0 rtU-J:^ ^:|§0J^®*^MP £*l 

V^„ roigf^mflUte, 1SSSUB 2 <t_hfii7fcf£POL 2 

Fig. 5iiJ:W7^iftSUBl, SUB2^if^/^ 

pnl©-7 b y (ar) m%icD^¥ L 'ffi&^i-m-efo& 0 ^fc. f 
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#> 1 #c <d u =7 ^ mm x^mm ft <o -t^w * & m b# \z.i* p x l x a>k 

tbfc 7 * &2JPX U T k # n D nl o fz. if- /Jn £ 

<u v^-rtt^^t— mvfDXM&mxfrhtf^^&mwx-r&o fi 

g. 5, Fig. 6te|g#(D0)J£r^-&<£-C, Fig. 5. F i g. 6 
«H-hTllSUBl, SUB 2<Dtym&&mvX&V) , LNfl 

mmsuB i hftimz.mm£tix\s^ 0 asm^Tg. Tdi«M 
ti&jfci- z> fc&mfamfcm ^ gtm, m&m^-m&mmm d t m 

tyT^s'^-^TCP (Fig. 16, Fig. 1 7) (DWi^Sfc 

M^mm^GTM(DECttm (mx\ttm K3i#tbu #*fft®;± 

fe^^ai^*^ yCBt-lfeiat, tl^liftJgfCTMHi 
M ytf 7 * »5 SUB 1, S U B 2 Offi l£ te^t(D'mz.fe o T , ffo&^f 
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SBfRj^OR I 1, OR I 2<Z)/fte, v/^^-ySLWrtUCM 
£*l6o MPOLl, P O L 2 li^^T^iH^7 S U 

i l c ttii^i 1 ©^ t ?r^^t sT^sa^iio r i i t±um\^m 

OR I 2 t ©f B 1t^;l//^-yS "LXitmhMz.nm^X^tiX 

s v i <D±mztej&£tiz> 0 

*tRSUB.2Ha^^b; T^5gPJ^^^«SUB l.^JhgPM;^ 
^SKSUB 2 £ ^fife^*?^ v^-r^#S L(£>[Hqgf$ I N J 7>b?$fP H 
LC^AU ^AP I N J £^#^>#Mift£*^itU iTlfi^- 

Fig. 7 Ate^J^ h y ^^^^ff^GLT)^^^^^ 
-7-GTM^T?<D^«5t^i-5p®|g|T-fct). F i g. 7 B fi N F i g. 
7 AOB-B^I[|fr^^jo^6ifffi^^L-C^6o [rUH^F i g. 

h ism g l id «»f ffi m \ZTjk-r x o o f i>*m$i&i z ti 
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itALigiit myM<ir%tc)b^y?-%-mi,x&z>j)K mmt 

CP (Tape Carrier Packege) £ (DWM^Oit Mi£ 

m g 2 p x ^ ^ H^^^m^i ito^i 

u 5 d2tt, a 1 m tmmmmms 2 ah 
i^pj^miig 2<^^^^te^>sv>c r jgd 1 £g^u w&twfc 

Ipsvi -kt(Dm$f-B£ 9 hfeim^j&£tixio<9 , &mz.tirM-tz> 

m^MGTMn^tih^hmm^^m^tfDmm^mm^x^ 
M-fto-cv^ 0 mxn, fid ttf— f^^-o©^^ 
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±TJ-*«c*3fe-<fe^«8^Tg (Fig. 5) *K 

<(KM^DTM» 
F i g. 8AliMfflDLH^^g»DTM$Wt 
$c£^i-¥ffi[!]3r^U Fig. 8B(i, Fig. 8 A COB - BtyffiB. 
ld*5»t5»f®Sr^"t-o ft*5. PlIKiF i g. 5fe±.ttmcftfcl', EI® 
0^]#fi{gl:_h^x.rfc6^^^^^^SUB 1 <D±itihmz.mi$ 

t s t d t> - - itcn^u^ummzth^^K 

KW^fDTMtt/F i g. 5^tJ;5l*PTd (^W) 

m$&np5±<Dtcifr^(D±xfrm^cmBSHd (m^m laoti 

l&^tl^o ^S^T-TSTdfiF i g. 8 AlC^-fJ: 9^— ^e#^>l* 



37 



®&b<Dm%n&ft ? tz.#>i&mWk? S V 1 {±^)f^O^ ^^l&^T^ 

-So 

iDL <t in c i/-</K^ii d i N d 2^minp s v i 

^t{*. m^LBv^A l.JI d 2 £rl£!IflHP S V 1 ^^-;w^-ys LT? 

F i g. 9 AteMfam&im^mC L^^^MSS^CTMft 
<£>^g£r^i-¥®H]£^U Fig. 9Bil Fig. 9A©B-B|] 
^^fctt6ir®^^i-o fc*5, l^m^F'i g. 5^±#5a^M^i-So 

tmc^i # as ^ttrv^o ^cb nmmm g i 

t-*Mdi, 2»mJid 2£^/iL7tff3£ifto-cv^o ctu^ 
^7^>cb ©s^wi, *j-irj®be#^£ isiii^ ^*j-ft®i±{f 
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mmp x tm-nnx^m^titcmmmmm i to&^ti>5o ^ 

**b, 8*^1. 2, 3. end fefe^? 4 ^>-Jf (Dimmed-? Xtt 

Fig. 1 1 ^mm^mMim^mm^mmmzz^ir* 
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-ttefrh. M\%mj££v c h t v c 1 (D2U(D^m^mm^ i L, ^ti 
i^mm ferns -^v g u-d , v g (i) (Dim$imj±$: 1 ^ 

VglhiVgl 1 ^2jif-tr^b^^:So *j-ft«/£<7)i!i 

((littc s t g <d«&#» ? . t 

#$#£S:C s t gte. ®§£fc:##&£;ft,fc (»Ih7V^^TFT 

A V s = {C g s/(C g s + Cs t g + Cp i x)}XAVg 
C g s ttmWk h7^^TFW- MiGTi V— ^ 
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musD i t(Dm^mi&£tiz>^r%.'&WL. c P i xtemmwmvyLtiti 

F i.g. 1 2-F i g ? 1 4^r#^bTl^BJi-6o &:&[WI[2nc::£>^-C, 
^&(DX^ttU£(Dm%fi'<:&<9 , ^KiF i g. 

^^TFT^, ^I"J^F i g. h^tttfi^Er®^ 
S^OAPX^^t) 7^- h£|&5feb/cl£[^£r^bT^&o 

^IMJl^te^tM-m:?^ hi/^ wmMfrb-**? &i£M bfc 
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t 

X^A, Fig. 12 

AN6 3 5^7^ (^p d p^) frbte&TMmWjf^xmmsUB 1 _h 
MJgD¥7^3 0 0 OA©A 1-Pd. Al-Si, A 1 — T a N A 1 -T 
i -T a^b^S^mi^g 1 &*^5/* y «9fS:tt5 0 ^JC^L 

CT, ^lR]fl;ffift#j8SCL, tiPLl, y-h^GTM, 
T-GTM^f if 7^ > S H g ((H^rf) *5<t^@ 

ISB, F i g. 1 2 - - 

T^«t«9PH6.25±0.05 ^fi^ L7c:^-i££^-> U > 7 V ^—/V 

#a-0T^<z)A l 2 o 3 lfii:^#^tt^(Z)}c:^^^'fMmH l 2 5 vicii 

-CfcSo ^^iCtoT, 2»milg 1 £B§«Hb£;^ ^-MiGT, 
^SlffiGL, ^j-fpimtlCT, #ft®JEEff^i&CL:fcJ;tfMfcPL 1 
_hfc:J8SJ?riS 1 8 0 0 A©^««AO F ^M^ii-5 0 
IiC, F i g . 1 2 
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7^^/^, 7X^^f^^^ALT, mm&2 0 0 OA(D iS^MIfCS il 

LT, IIJ?^3 0 0 A©N(+)i^ 0 B B fS i m£t£tf<5o 
IID, Fig. 13 

K^<^ v3-V?13*h ITS F 6> CC1 4 OTLT 

N(+)w a is ii, iw 0 fs i m&mnmc=zy=f-^jfirz>- 

IgE, F i g. 1 3 
IiF, F i g. 1 3 

IIJ?^1 4 0 OA© I TOg^^^^iPJ^lJig 2^^xn°^^ V 
IiG, F i g. 1 4 

mJ9-&6 0 0 AcDC r 7^fb&3^mj]gd 1 £r^^°;y^ y V 
£ blcmJ9&4 0 0 OA©A 1-Pd, Al-S i x Al-Ta, 
A 1 - T i - T a^tf>k&32gmitgd 2 ]) 
So 2»SIId 2^xaBi:(Wl^^^-e^^^>^L, >H® 

Id 1 ^IgA^^fMtXi/fy^L, ^MtiDL, y-^® 
iSDl, SiiUPX, 1IPL2, 
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^^II^CC 1 4 , SF 6 ^iAU, N S im^=r-y^ 

ISH, Fig. 14 

It, JgJPtfsl /im(D^S i fll£rI£tf<5o K^-f^^ 
is tf-tf* t Lt s F 6 Lfc^£fe£!l»Rr-c^ffc s i 

f^^PN L £:,M!jIh]5§»£P C B 1 » 
Fig. 15fi, Fig. 5 ^C/T lf:^^^;l/P N L I^Mf 

CH I ^^^yPPNL^ib^-frS^Sb ICfy / (T#J<£> 5f@ 
«M^t[e]3&{|iJ<D^I[j I C^s>:7\ fe©l OfiTofi^ff^iKtblH] 
B&ftiJ<£>ietb I C^^^ 0 ) "CfeSo TCP n Fig. 16, Fig. 17 

K'Jl?yr>f^ (TAB) ^J; 9 H^ftfc^— 7 s ^ y T'*y>r 
— v\ PCB l^ilETCP-^^^V-^^H^^^ggfljiojj^^ 

niiPCB 1 ^&jiij(7)igtb(pi^»^p cb 1 ^m%m^m-t^>y 

y y Vy-—y^-x:hh 0 yyy Yy—y*^¥Cb VXfem\^~f& o 
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«t c p (Dmrnmrn) 

Fig. i e> nfemt^mm^v ^mt^mmm^u%mj&'t z> , 
■y vr i^r c p (Dmmm^^-rm^h , Fig. 1 7^ 

i|^«8S:^i-5ia5Wfffil2I-C*>S 0 

^(a^i^ix6 0 f^TTB, TTM(D^ffi!l03feijggp: (ii#T!> 
U — K) ^-^tu^tb^f^^lHlj^^^^CH I (DA^&t/tH;^ 
*fj£U ^ffltttf^J; 9 CRT/TF.T^miHl£§ • m?MlHll^SUP^, 

^^tt^sii a cFtao xm^m^<^^ P N L ilS, v 

bfc^BlP S V 1 ^r^9 £?^'<*Mcmm£tlXlSV . ^oT, ^ 
^g^c^GTM (D TM) (i^IlP S V 1 ^^^-v'TCP^ 

b f i fi^°y ^ K^a>b#5^— *7>r>^A-e&«9 x s r ste^pa 
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ifMit) d^OCRT (lilt) ffi«^TFTiMS/Ti 

-So 

12»j[e]j&^£P C B 1 kmW)\E}$t£fcP C,B 2^:1177^ b^r — ^ 
Fig. 18lt t^^^a^MDL^M^D^/Tt^ 
LCW-t^/Tt, PNLtti H B B i^/K S P B teft&ifcfg. LC 

^^a-^MDLtt, A- K^— * S HD^iStffbttfcJKi: 7 y 9 
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5 <b £^*^i§^f$ 30% (^H^jr^31.8%) ftJ^f) 0 £fc 0 

^{t ffi'i* £ fRi _t-r s o no m t iu ^m-t KH^^, m ^ ^ ^ 

(Hlfefll 2 ) 



*^^fiTte^^#^l^^fi\ «^ltf^I— tfcSo Fig. 2 

«m*fMPx» 

2 <!rP€^2 3St-mJ^d 2 N ^3 2gmif d 3 xmj££1nX\,^Z> 0 - ^7^ N 
(ii^m^PXfiy— 7liSD 1 — £M«iff^c£tLTl^ 0 
«1SCT}) 

^mmmxfe, MfammcT&mwmmmg,2xmj&irz> 0 ^comm 

(Indium-Tin-Oxide I T O : ^fil) frb t£ <9 , 10 0~2 0 0 0A 
£>J?£fc: (*HJfe^J-C«, 1 4 0 0ASS©JHI) ^$ii5c 
<<#fa«JEEfS-^8ICL>> 



47 



^mmm-en, y — gtm<da i m g #>o N 

TCP (Tape Carrier Packege)^ (DmWt^mWL 
<(KW«DTM» 



^ife^l-eii. K W V^^DTM^^aimS g 2 icy— 
W^lWCTM)) 

ob# t f^^^^j-fpjm^c t <t 1^— xa-e^^^/c^pj^®^ I TO 
^v^tv^ 0 flij55c«m£^!i 1 b{ei<bmt>'ont£< , f i g . 9 a; b 



^nm^y -e N n jg^i 1 ^ it b £ xm c <d m \z. II F MI# tc ft 

So JiU<DimFft LTttF i g . 1 2^tFi g. 15©A^f>M\ 
A— B — F — C — D — E — G — H.<DM\Z.t£ %>o X ? — 
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6% (*WJT1il5. 9%) fa±-$= r&-^bM3 Z £-^ > 0 

Fig. 2 1 ^TOcD^m^l-o IH(D#«^{«0J^mMg 2£r 
«^IiCT» 

^mmmx^ Mummer zmmmmmg 2xmj&-tz> 0 ^.(Dmm 

m (Indium-Tin-Oxide I TO : ^fJI) fahteV , 100~2000 

Jl|i#f-&5 0 X^CDJII^^ LtttF i g. 1 2#>£>F i g. 1 5<DAfr 
£>H#^ A— B — F — C — D — E — F — G — HOJII^/^5 0 

0% (*M"C1i4 7. 7%) ft±£=£E^=ab£iS^ 0 
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60 Fig. 2 2f3L®^o^ffiiu^^i- 0 mvffimMftnMwmwB&s 

(m^UIif^iCL)} 

^ifffificKiiiig 1 -e*^t5. *ni6^-e»4, mmm 

Mo, W, A 1 -MfM^tih^^ tt<lt ^b^/ILfc^^ 
—- ^ ^ ^ -c [U 0# lc ffitftf- 5 o 

5 ) 

F i g. 2 3{cM§ff<D¥ffi!II£r^1-o ElO^^ti^^mJ^g 2 £ 
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(HJfe^J 6 ) 

£ icttfammin^Bi c l a* jgim agmii g 2 $ tbfc & <£> -c & 5 „ 

r^^jo^T. ^HJfefliJteF i g. 2 4A-CC/TfMiao 

Fig. 2 4A(i, Fig. 2 0 <Dtt\*imMi£-%'&CL<D lffift&Tjk 
-r^pDSEI^fc^s Fig. 2 4 BtelHIE! 2 4 A<7) b - b j&fc&tfSBJf® 

[WIUK^^T. F i g. 2 0t^i5jSlt *j-ftm^ff flC L 2 

Z.(DA 1 ® 1 0©lffi(^A 1110 ^^CIILT I TOgl 1 

a^/#£;ft/tv^ 0 ^tt, *riRjm^cT«Kri5 1 toii kd~%$& 

Alii Ot^^El-S^fc^S*^ b%fi£frZ>T>l?ft<D$zm\Z.£ 
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btl/■cv^5^ % :oa l € i o^^lSS-rs J; o I toI^ 

o 

F i g. 2 4C(t #ft«^CT£2MBl§^#/£Lfc*>tf>-C, 
^JT?^, Alii 0©iai^fSt5 <fc I TOll 1 <£>gE 

i 1 ^^-To ) 

Fig. 2 5^ &mm^ femt^Wk (y— bm^-m^ 
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m-tz 2 *<Dvk&m-&m ( k w ^t^^ dl^ 

i{iilb7>^^TFT, litiC s tg, PilMHP X*3 X T$ 
^ft^M&U ±T^^]^»^ga«^ttTV>5o BMfe{f-J§-|SiDLfci 

MMM-en. 0=3, p = 2) o citui, ^ticTtpiiiiPx 



53 



pxt m&m&Bn l (Dffl(D^mm$±^m<p u mmmmmuL v 

s ^Ufc^ft-§-mjEE^«t5^iti 1 b#iJS!J-e#5o -ft bid £9, _bT^(p]^ 

iiiipx^^ti cT<7>m«ste^tb-erL6 Mm^t5o -ft 
mm^m^mB & i#it 1- z> fc&>\c mmmm pxt M^mm c t j* & l 
mm-^mv l ^ pt^i- s *fft m@ c t ©isi§ £ e^tit l©i 

ftfifjzi^fcfc, !!*MtlDLi:iit5^|B]i1iCTOtilS^ 1/ 
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^cbucb 2(D^m(Dmm) (DM^mmcT^-t^^m^mi^^ 

m^mm^ m^m Rv-r ^) ■ (DM^xw^ti^m^mj^cD^m. 
w^fflv^s twmmmn, 

Fig. 2 6llFi g. 2 5(D6-6WWrmz.tertZ>WTmm, F i g. 
2 7(iF i g. 2 5<D7 -7tymmz.$otf&Wmb ; 7>i?X<?TFTCD 
mmm.Fig. 28J£Fig. 2 5<D8-81^i8lJ;i:fctt5^^gfl: 
C s t g<£>|fr®!H-Cfo5o 

Fig. 2&~Fig. 2SA^-rx^^,m^mhc^mm^vx 

Cs t gjoiO'lill^W^^ i^S^^S^SUB 21li.Hcf3 
II^7^SUB1, SUB 2<£^;ft,^;ft<7)P fc 3{|iJ (ML 

c#j) <^®^ji N ^B B B o^sai^^$ij^i-6ia^]iloR k ori 2 
mammae myt^m^^xmm^titc (?vx~=x;umm myt 
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((TFTW) 

«flf h y * T F T» 

lih7V^^TFTIl Fig. 2 7(^fJ;5(-, 4*— MS 
GT\ IfeitllG I , im (*t£, intrinsic, ^11^^^^ 

y^-ci^i^) »; ^ >- (si) ^t^sii^iAs, 

«y-h«fliGT» 

y*- h MG T te^ff -5§J|G L i: mWi LtM $iitfc!J, ^Sft 

MtGTttM hy Vv ? ^^TFTOfgil]^^^x.St|5^-e 

(Cr-Mo) fll^^v^^S^-etL^Plo^i^^-e^^V^ 
Wlf^iGL}) 
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(Dmmm& 3nv— hiiGT^tig 3 km—mmiim-etej&z 

3 £ LT^!lx.^/^5/^-e^^ttife^ u A— ^E-y y^V^ (c r 
-Mo) J&asjE^bfrSo Mff^lGLfcj:0(±^ h®iG 

<u littt, if- h y ^ v^-e^nrrr k&~?%z 

*j-|R]®jEEft^CL«, ^ cz A— ^ey ^xV^(D^^P^btb 
m^%'b£<irZ>tc.ibm< U £/c N ^l&Ltt, u— if— h y ^ >^ 
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«*6»IKG I » 

tltV^ 0 &£MIG I L t ttiittVy XV C VD 

v- y 3 >-|I^j1^, 2500 — 4500 AOJIJI: (^mfe^J-efi, 

3 5 0 OAaS) ffil&&tiZ)o iffe^G I fi^Sjf^GLjoJ; 

P S V 1 i:|I]-CQ* h-^^^-C^^— Hg-caDX^frSo 
<<iM¥2*#JlAS>> 
i M^NIWlASte:, ^ffi/y 3 2 0 0-2 5 0 0 A<Z)J¥£ 

(*HJ£0iJ-efc£, 1 2 0 0AiMJ|) T:«c£tL3 0 
Jgd 0^^-—^ *y?=i>?? hmcDV y (P) £ K-ytfcN ( + 
^fafv/ y 3 V^^S^fe t> . TffiUtd i A S U X 

i m^mfcm as & XTfmd on, ^m-^-mG l^o xuM^mj±m 

^tt^^TV^So r<D*£^<£> i S^if^I A S li^i^l^fctt 5 M 
it G L£> X UMfamj±imf=rmc L i: i^t-^D L £ (DM%&%:1& 

((y^tisDi, yilsD2)) 
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mmmd (c r — m 

o) m&m\s\ 5 o o~3 o o o A(Dm&\^ (^mmmxn, 2500 

^<Mt5^ ^ SB^©«fei{b(C^4 1 6 o Cr-M 

omteNMm^mftm.d 0 tom^&h&f&xibZo mmmd 3a 

X, C r — MolI(Dftil^^M^M (Mo, Ti, Ta,W)l, i^jft 
Ml^yt-f K (Mo S i 2, T i S i 2 N T a S i 2, WS i 2) m 

mmmd 3 ^7^/^- ^-e^— mmmd 3 ^ 

jfAS±(cBo-r^fcN(+)M^Md oiiitid 1, ^mnid 2 

((MffiDD) 
Vkm.it tiiD L y — SDl, ^mt^ S D 2 <Jr P/I<7)2» 

mmd 3t?«^tltVN?) 0 BJM&ff-^DLfcJ: 
2 ' f^ffM^^t^?> 0 ^ij-ett, 2»mild Z\*.*s<y#Xte&\^ 
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RATIO 
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Examiner. D. Nguyen 

Commissioner for Patents 

P.O. Box 1450 
Alexandria. VA 22313-1450 

Sir. 

I. Kazuhiko Yanagawa, dedare and state as follows: 
That 1 am a coinventor of the Invention disclosed and claimed In the above- 
identified patent application and that I am employed by Hitachi, Ltd.. the assignee of 
the above-Identified application; 

That In older to swear back of U.S. Patent No. 5,977.562 to Hlrakata et al. 
having a U.S. filing date of November 14. 1990, 1 mate the following declarations as 
' to fact showing a completion of the Invention described In the abovHdentlfled 
application In Japan at least as of the date of November 14. 1 906; 

Thatthe above4dentHled application was originally filed as PCT/JP96703691 
In Japan on December 18, 1996 of which the present application wan originally filed 
as a 371 thereof In the form of an English translation of PCT/JP98/03591 ; 

That Exhibit 1 is a copy of a cover sheet which the Inventors prepared tor 
submission to the Patent Department of Hitachi, Ltd. which Is first submitted through 



the Inventors' supervisors and which had as an attachment, a complete disclosure of 
the Invention as prepared by the Inventor Ohta Including eighty (80) pages of 
specfllcatton and claims and forty-seven (47) sheets of drawings of Rgs. 1-44 as 
represented by Exhibit 2; 

That the drawings of Figs. 1 -44 of Exhibit 2 are substantially identical to the 
drawings of Frgs. 1-44 InthePCT application, as filed, and that of the drawings of 
Figs. 1-44 in the above-identified application, and the other application papers are 
substantially Identical, although various pages of Exhibit 2 Include narKlwrrtten notee 
which represent changes which were effected prior to the filing of the PCT 
application (see pages 46 and 76-79, for example): 

That attached as Exhibit 3 Is a copy of Exhibit 1 with an English translation of 
portions thereof, wherein the lower iefWrand comer indicates the Inventory stomp of 
the Inventor Ohta and the date 8-1 1.14 represents November 14, 1996 In which the 
cover sheet and attached documents were submitted to his supervisor on November 
14. 1996; 

That on the right side of Exhibits 1 and 3, other colnventore names and 
stamps are shown representing that these ©©inventors, Including myself, had 
reviewed the attached papers sufficiently to determine their portion of the 
contribution to the disclosed invention; 

That the documents as submitted on November 14, 1996 as represented by 
Exhibit 2 represented a request for filing a patent thereon and resulted in the filing 
with due diligence of the PCT application in Japan on December 1 8, 1996, and the 
371 thereof In the U.S. Patent and Trademark Office on June 18, 1999, having the 
effective date of December 18, 1996, of which the above-identified application Is a 
continuation, with the Invention as disclosed and claimed herein being fuOy 
supported by the document of Exhibit 2 which was submitted for review on 
November 14. 1996. 
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The undersign d declarant declares further that all statements made herein of 
his own knowledge are true and that all statements made on Inframatton and belief ar 
beOeved to be true, and further that these statements were made with the knowledge 
that wDiful false statements and the Wee so made are punishable by fine or 
imprisonment, or bom. under Section 1001 of Title 18 of the United States Code and 
that such wrflfut fate© statements may Jeopardize the validity of the application or any 
patent Issuing thereon. 

rmr fry ?* • *> fcaaLl 7^W*' 

— KaauhlkoYenagawa 0 

Post Office Address: 460 Shlmonagayoahl, Mobara-shl, 

CHba-ken. Japan 
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®ffifc:fflV*53i§W«Ifcra\ >f ^^A-^-**-^ K (I TO) 

JUlOOilJH-C, «7©*jftfc:|3Vvc, #ft«fi£flHHfctt % Cr, 

T a N Ti % Mo, W N A 1 ^fcte^ft L<f±, ^ftkSr 

Ta, Ti, Mo, W, A 1 ^fctt^Jl^O^Ol^y^A-f 
K ( I T O) «SK*mR«:flEil Lfc* 7 y K«aftT»*>S. 

iB«ftJi©*o»y'ry h^^{j^r\ ^sa^fi, mfkuw^mn 

-mat, £ *t s aw »««-c»j*i- 6 . 

wi^sp wft (omnm v ^-f ft£> £ & te^r ^titpig 



£*>WZ>^$l7F&ft5Z.b&X*£Z>o 
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tut. i4©t^ffliLt, ®3dm**>sv^t±*fi«oM^swi: 



^^^-T^^ir^.tt), l*ifef&-§-fc#5*** h-*£«ifWt?#5 0 
*iNr K (I TO) T?*>*K Sifls|5©fpl±^ai-5o 

mi o, i i©«j«©ftufl*i,-c\ #iRi«ffflr*»W[, ml 
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£ tv^i a i^^^agm^m^^i^-cv^536^ R i c h a r 

d A. S o r e f (]}f^— K V~ ^7) , P r o c e e d i 

ngs of the IEEE (^nv'-f^^ ^7^h!/^ 
, 1 2J1# 1 9 7 4^ 11710-1711 (WT, £itfc 



XWtlOFig. 1 (b) [CTfrfloK. %Blto&fa#M"e9 ostyjx 

k^oX&ftfo^tz.* 

#4 5££M;t5*§-8-<*:1-5o 
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Fig. 4 1 a(c n mfflB\m¥ft*fa<Dnft*&±z-&z>w&m&. 

Ex^H^lTSo :.07kWc£\ t"ft;b^m#$:£Ex;d$B£LT^ 
5fgiSST*W\ Fig. 4 1 B2W4 1 CK^H-J; o \Z S mMm<DW£kft 

=f-\$, ®%mjp)jjfo rdr^ bmmw ex^ khe^ « tdimmirz> 0 

:©.mv^W- •/ayUcmF I g. 4 2A~CC/Tf, 

t mmn Ext o-^riosagaiRj^ ac=75itu m>ji<d±t 

T/T 0 = s i n 2 (2 a eff) • s i n 2 U d eff- An/ A.) - (1) 
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*it s d eff Ji, &®$r&£^-t Z>M%}tf)tem£kmom^ Ante, 
(1) ^CfeV^T. BWm«#Ex«Ffcr±, ^©^JSCta eff© 

( d eff Zft<D$i& X (D2ft<D 1 Ug@#f##C*- K«:H5l U ft 

F i g. 4 2 AH:,.S*f*55<OM^^xL^,tL5®BESrSW* I TO 

F i g. 4 2B*5«tt^F i- g . 4 2 c**, .zv^mtmnvm 

Fig. 4 2 CWi;|:, «JEETOo^F"et>, tSlftl^^ii 
X. ^hftf±8° WTTfc^ Jffc % Fig. 4 2Bfc*i-J:5K\ 

iiioii^i), ffiM©^3fe#is-ew:. 1 5-3 5 0 njiELT 

Fig. 4 2Cl:/Ttf^h^^fj4, «3|[±, Hffifcfc^ 
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Fig. 41DC, ^^h#ttf|[K2^10X10- 12 N 

ilt5<J;9H, * h3*te£gtK2&'2. 0X10." 12 N 
5 0 %&,±t!)K WM.kX*(D B ^<D^#©¥*&tilGSiM 
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Fig. 4 4«, &m3f>tt<om&&7Fi&mz.&\' > >x s m&mft<om 

SSEfaMORIl, 0RI2O7tV^lt 2tfctf>*KSUB 1, 

sub 2m<Dm&m<n^<Dm& / £i-<D%)n7i' = f-fr Mas^w 

Fig. 1« % ^P^OH^JlcJOT^x^y • ^ M; y?*Q%7 
$><5 0 

Fig. Fig. K7)3 -3®Mm^&rtz>mm<Dmffimx*h 
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Fig. 3te, Fig". l<D4-4WVm£.&tfZni&b7yiSx9 
Fig. 4te, Fig. l©5-5Mm^»iCstg 
Fig. 5fi % ^^^-^ h V ? xfflm&tDffif&ZMW-rztcib 

Fig. &«ij^^f-^^> ^mKKwmm^m^* 

Fig. 7 Ate, ^-h^GTMi:y-hga^GLO^»iaia^ 
Fig. 7Bte, ^©MffcS. 

Fig. 8Ate, KWf >CTOTM^^{f^DLt^^# 
jft^-t-^BH^^ Fig. 8Bf±, ^^ffiST^S. 

F i g. 9Af±, *il®«T-CTM, *il^7-f ^'CB&.fctf* 
■iMffte^CL<Z)^fc&#a£&^¥®0£v F i g. 9Btt, ^<E> 

F i g. 1 0f±, ^fSW^T*^:/ • h ]) 

Fig. lilt ^S^OT^TV?'- t h y 

Fig. 1 2 ft, st sub im<DjmA~c<DM&j-&&7F-rmm 

Fig. 1 3f3:, l^SUB IftijOXaD-FO^Xa^-t-lJ^ 
Fig. 1 4 ft, ItSSUB lfly^XSG-HiOfilatxet^-t-miS 
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f i g. i &ikm^'<*Mzmm<Dmm®®&mmLtcvtm& 
f i g . i en, mmw\%&m&+&ii&mi&?y7CHitf-7u* 

F i g. 1 7fi, f-^+y7^^-v?TCP^»fi^^ 
P N L ©jfeS^lelggJBSH-G TMi«Lfc^lS:^t^SfSi 

Fig. 1 8(±, arfi^^e^a— swftM£\$imx*hz> 0 
Fig. nit TOm^fpj, mytmmm$&<Dm& 

F i g. 2 Of!, ^0^(D||»!j2OT^^^y • vM) y^^M^7 

Fig.. 2 m N ^^^HiiMa^T^x^y h -/^^m* 

Fig. 2 2te x *^OHIi4W7^f^^- -v H y y^^M^7 
Fig. 2 3f£ x #^<D|lii#j5 0T^7V:/- hy y^^S!* - 
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F i g. 2 4A~Cte, *XW(DnMm6<DT9747.i>hijyf 

Fig. 2 6 li, Fig. 25©6-6«I|»»fc43rt5»ffSHt?*>S 0 
Fig. 2 7te. Fig. 2 5<D7-7®mmc&rtZ>mmh7>i; 

Fig. 2 8te, Fig. 2 5©8-89IWIi»c*J»t5Wi**Cs 
t g«>Blfffi0-e4>5.o 

Fi g. 2 9 Ate, #-hM*GTMtr-hmmGL(DmmEm 

&&-t¥mmk* F i g . 2 9Bte, ^-oWrffiH-efeSo" 
Fig. 3 KK^DTM^MfiDL^^ 

#3S**"**3PffiH t , Fig. 3 0BH, *©»rafHT?*>a 0 

F i g. 3 1 Ate. ^iilM^CTMl, *ji/^7^^CB 1 jo 

i^*ii«ffi^-§-j»CL'©g§«ElBJ#aficSr^3|Zffi|gt. Fig. 3 l B 

te. ^(Dmmmvh^o 

Fig. 3 2 Ate, #»td£«&^CTM2, *ii^7-OCB2j3 
ct^jim^aCL^^^^-fiizsigi^^ Fig 32B 
te, *©»fBBlT?ibS 0 

Fig. 3 3lt *^©7^7^y"7 h y y^^H^7 7— 

F i g. 3 4te, ^07^7^7" • h]) yf^mx^—mik^: 
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Fig. 3 5tt % SfeSUB l«©XSA-C©ttJftia^^ W || 
Fig. 3 6lt KRSUB HlOIiD-EOlUft^l^BH 

F i g. 3 7te x StSUB HWOXSF©J»jtie^^-iii^^ 

F i g. 3 9J4, *^©ISlfe0!l 9 ©T^t 1 ^:/ by s^^gl* 
Fig. 4 0li, 1 0<Z)7^t^7 - • v h y 

f i g. 4 iA~Dti ^mfomm^i-mv^ f i g . 4 1 a 

g. 4 1Blt ttfi^^^A^iSOttfi^oSE^^IB^-rspffi 
BU F i g. 4 1 Ctt, Fig. 4 1 Bfc*-rtt*^©IU(BAa*r^ 
•fftttBK Fig. 4 1DI1 ±T«**u ±T»u m*±*5itr* 

Fig. 4 2lt *^^S^rf|§IT% Fig. 4 2Alt WJ£ 

^^w^m^m^(ommm^(Dvmi:^mm. Fi g . 4 
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F i g. 4 3lt *»Wjll W r^. vM^ 7S 

*7-&£k&*mm<DmQmfo±<Di%mz7jki-mT\ f i g . 4 3A 

®> Fig. 4 3 CI* Fig. 43BfcW«*^ |gMMa ^ 
t-Wffl, Fig. 4 3Dtt, ±T«*fe ±T**u W*h*ilf« 

(Ml) . 

Fig. itt^W©T^r.^hy^^^ 5HKM ^ 

Ig2^f c ) 
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Fig. &Mm££<f-5§-$ (y- Vi$-%mtitM 

8fc^(t-NftDL^»o-C±T^I»»i-5 2pill?-ei4, Fig. l'OA 

^ri^Bi-ftSo 
IIIifHWP X tttftW&C TteK^KMfa U #ll^m^P X t Mfa 

mmc t t omtDmrnzx x> m&L c <D%^mtzwm*:®m u 

p 1 0= p + 1 <Dm&*>&-fn^& 0 ki«j£1-5 (* 

H»J-C{4. 0=3, P=2) o -ttfi, MrSjm@CTi:®mm^PX 
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CTt"^ltflDL^f)<DlMl:v'^ Kf 5 - 1 So M 

m^s^^n^i^it-r 5 «> mmmm pxt m^wm c t k \m. l 

&ff#i&D L Wtfrt" Stffclttlf C T ^IM^^II ^HD L Oft 
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Fig. 2liFi g . 1^3-3§IB!r^fe^SBffffi«r^rE, F i 
g. 3liFig. l-<D4-4®mmfc*5tfZmmh s 7>&X*TFT<D 

m&m. Fig. 4teFi g . i(D5-5mmm^n^m^&c s 

t g©Wfffi4r^1-|g-C*)S 0 Fig. 2-Fig. 4 fcTjcfJ: 5 fc, f& 
M L C LTT»3W;tf 9 *a£* SUB1 flddttWR h y * 

'^^TFT, g^Wftc s t g^J:tK«tt#*s^*ix, ±»8W>tf 
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Hit, W7^StSUBK SUB2^^tt€tt^^{|lJ (ML 
Cffill) MO|U»!@B^^Mi-6iB«OR I 1 N OR I 

2tf^!ttb*vC:i3«9, 3gBJ#7*S&SUB L SUB 2£>^*L^;ft,(E> 

((TFT1D) 

((i!h7^^TFT» 

z>t. y — * - k w ^ra<z>.^- ^MgfcL^/h £ < & «9 , /<<><7* %m 

T\ y>-h«GK intrinsic, 
K-T^tlTV^^) ^f B ^->y =i> (S i) tf>£>&5 iM^fcilA 

<(y-h«^GT» 
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h mmGTimm h ? ? t f r^mmmm^m^u^x 

h*), i m*^m A S *fc£»dHI 5 J: 5 (T^^^t) **lJ:9* 

rt/r^s. *«a-ctt, ^FtiGTtt, mio^mj^g i -em/as *i 

(Al) EtfSfflV^ii,, ^Oi^ttAlOM^WAOFdSK^^^ 

«*acflr#j»GL)) 

vmnm g 1 h mg t vmnm g i <t ^HRagis-c^ £ f 

*»fe^-h«flEV.g*y-h«iGTK:iHa»t-.6.- *fc; ££flr*jftG 
L±♦ct>Al©|[iffi^kJeAO•FiS89!^tfei^rv^5o fcfcv 8W&fi#*r 

((^iicD) 

m fammc t h mmG t & «t ^ t^i^hg l t mm <omn 

tt5«t5t-«lfi£$ttT^5 a MfRimffiVc omtel&^ff 

•§-HDL{Cfp*D^n5ft/M/^/K?5^®ja;i£y dm i n fcfbtl^A' 
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tiCL^Ilig lWty-HWiGT, »flGL*5j:^(p]i 

IfittlBtG I (4 % ft|£ h 7-^7^ T F -nc&^T, V— YWSkO-T t 

5. &»fi&G I 14^- KitfiiGT*5j;^3SEft-tj»GL©±Ji^^$ 
tl/CV^ 0 it&fiUlG I £ ttliii«/7XvCVD-CM^tl/fcI{b 
i/ p n viBtisai«tL, 1 2 0 0 ~ 2 7 0 0 Atf)j?£ ^ CfcHJfeM-Ctt, 
2 4 0 0 Afig) 7£/&£*l5 0 h&ftlRG 1 14, v^i ? x&AR 

<o£#&mtt£5\z. : mrft£ti, mmm-mumm^-DTM. gtm* 
«jEEft^nc l kmmm^mDLvnnftmmzh^LXb^. 

((iiMflAS)) 
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iffi^SWMASWt, ^y^-e, 2 0 0-2 2 0 0A<DJ5$ 

^ 2 o o o Amtvmm) t«^^ 0 idottt 

-S**=i>** (P) *K-^ , LfcN(+)S!*fiKs/y = i 

<9 , Tttfc i if^lAS U _h«£*m« d 
1 (d 2) kZ*><DfyKft&hX^& 0 

{(y^liSDi, Kwyi«sD2i 
y-^iisDi, KWytiSD2©^-?^ n(+)^^ 

(Midoi!:«»t5i»*id i t%(D±\mf&tstitzmmmd 2t^ 

^lldl^^tMlfc^A (Cr) £|£/BV\ 5 0 0- 
1 0 00A©^|: (*3ttfiM-Cf±, 6 0 0AM T^$*L5 0 C 
r JR«:JW*m< h UxtfJzZ < 2 0 0 0 Am 

£©flOT&&*ft^*&IB-^jjfc?-5 0 C r Kl*N(+)S[¥£flcJi dOi 
O^^^ftCL, llid 2 (DA 1 ^N(+)I^fd OK&ft 

(\,>t>#&*»7M<D) BWTf«tffl$it5 0 jMUg 
d 1 £LT, CrgtOttl£ilEjK£&jK (Mo, Ti, Ta,W)E j| 
m^m^V^Vr (MoSi 2> TiSi 2% TaSi 2 , WSi 2 ) 

mnti&d 2jiA 1 (D*s<y?)) ls?XZ 0 0 0-5 0 0 0 A<7)J^^ 
^ 4 0 0 0 AS*) 7&££fr<5 0 A 1 *HtC rKfcJt 
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SDK KW ^SlS S D 2 £ J: tmfttt**D L tt&fttt t fc 

■ 9 , hilGT^ i I^fA S 

N(+)Sl¥*fl:Jid0iS|»*$^5 o o£*K ii^lASllli 
( ; otVW+)I¥»(WdOI4»t«d 1, *«Rd 2 

«*«§t«DLay>-7iaSDl, KW>-iiSD2^i^ • 
2*Wd2, »3i»«Rd3-C«rii$HTV^ 0 RfcflraftD 

.lw: k w ^®&s D. 2 t Hfrfc^SflTl^S. 

(Wtipx)) 

g 2 tt*^? * y ttfc»W*«« (Indium-Tin-Oxide I 

TO 10 0~2 0 0 0A(Df^|: (*ltKI«-Ctt % 

1 4 OOAiHOH) .^fifcSixS. 
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-Tsetse m^mmuma±, m&&*Ktom<n&faim&vk^ % 

((»1C s t g» 

^Mfc^fr-frfi, Fig. 4fabi>Wbfate£ liiipx^ 

s?^fi (ftm^*^) c s t zzmm-z* :©»ic st g © 

Fig. K^fi 9^qz®^{C(«^ftC s t gfi^midE^ 

$ c l ^>^mM g . i <Dm *fc\ftzM#\mj& $ fix v ^ s 0 
(Wipsvi)) 

»lh7 V v 1 * * T F T±(Cim^P S V 1 tmtt btlX l/^o & 

ii^psvi h7^^TFT tasm-t 5 fc 

&^flgp s v i tt^c t x-\t-f=7 x-^ c vd^m-c^ Lfc^kv- y a 
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flump s v i t?- mmdig i om^mmcm ltwu mzwm 

£l* JEWISH KSoT{Mi" 5 Hte»iKG I X 9 <^ 

^ Fig. 1 N Fig. 2\Z.m*>. ±WS83#7*&KSUB 2 
««$IBM» 

)^BM*5j;07Ct .Boy— hliGTI^iotty hV 

Fig. 1 C/TtDtlBMWi Cfe#^I©i|illj;, ^OrtM* 
&^BM;fiS7&fifc£;h,fti^lS p £^ UTV>5 0 VIS, 
l«-e*>9, *0Hn»#£*#<1-5»£fctt\ Fig. 1<D/£|£<7> 
2I«BM1^^SC tfc-C$& 0 Fig. 1 ^Otk^ft/diW 
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T*3 <9 , #2Slfi^Tmmfe©«!ft& ^ v 5 * h^MA U 1 . 2 m mm 

i m^nhm a s i©2 mm-mz h o 0 

l:«ft©R!Pi:KltfcF i g. 1 * U 

LtM^tlt^So «ffl«P©3S^teffllBM»ix V-^SLc^WcM 

*icJ:9^$J0. 3 — 1. 'OmmSrtMI-SftbJT/. SfeSUB2©M 
{(^7-7^^FIL)) 



30 

((tw^^HgOC)) 

hiOCIW7-7^;^F I L««LC^ 

iiWLcam ^m^M*i4A £ asiE-e^©^ 13.2, 

$M^ttAn#0.08 1 (5 8 9 nnu 2 OX:) (D^~**r >{ y 

£/fl^5. %l&m<o&%>- yrf) te, 3. 9^miU V fir-is 
ayAn-dllO.. 31 6 tt'So ^7^-^ a n«d©Ii:J: 

(^ty^) **<"C#, ila^A^fl^If^n, ^o^ 2 
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*^til-e«, !X-<^h#tt^*K.2fc.bT, 5. 1X10" 12 N- 

&-T?30Kspmcu ^saiRj^rRjRDRi^om^^EDR (e 

x) £<D&T^$SBlW<fr LC&7 5° i-TSo Fig. 19l^i 
MSBl^^fpJRD R £ Wm^^rp) E D R ©fctlflSBSaifnfc 

Hen ^B^o^m^^A £ asjE-e&jfttf, 4 5 

^JS^JT^ ylf^^lRlSrBBfajgSOR I 1, OR I 2 -e 
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7try^i^«:Ei^BioRi i, or i a-es^tswta 

mWRPO-Lk LTW:, 0$lItifG12 2ODU^\ TilllO 
<B3fc4RPOL 1 <D<B#iM«lMAX 1 l:7t'>^RDRt-g[^ 
*,.±iffl©<Bl^tRPOL 2^{B3fe)8ifittMAX *r*U-ii:££-fr3o 
F i g. 1 9 #3&9S©iii*K:M$Jh, 
-SUE (®*ttffiPXfc#ft«ffiCT©M©«J£) «r*i;6D£-£SfcflM/\ 

Fig. 5ii±T^7^StSUBl, SUB2^tf^^ 
PNL©vhy^7 (AR) WHKOW^^-M^-tmXhho F 
i g. 6WU fe^tC3fe3fclBlK^^$^5^#^^iK«i8^GTM#jS 

-tmxhZo 
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< U ^•fttO^t>-ii!9OXm^T^^^7^^8ff^-5 0 Fi 
g. 5, Fig. 6fi^#^J^-f t^>T\ Fig. 5, F i g. 6 
OWimt fc±T£4RSUB 1, SUB2 0>gj0r&&*L"t:j8!K LNte 

^SUB 1 £9 h?iWiCfflm£tlX\,^ 0 *?#'Tg, Tdtt**^ 
*l4ft^*^laIjgffl^tfH7-G TM, ^f»#|g|B&^t||?D TM" 

ir JJT^^-^TCP (Fig. 16, Fig. 17) (DWjLfoMk 

^y^TCP Ofi^ tT y ^TkXf-Q'^ yfr—i?T C P l£*5 5 ^ 
t° y ^fc^^/W P N L Oflfr^D TM, G TM&^frltZ tctbX 

fe&®&mtti?GTM<DRttW (WWttM) fc§l#fflU &*ffa®/£ 
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EIrIJKORI 1, OR I 2<7>Jll3u V-/i"**-VSL0rtfl9fcJ&fc 
£tb£o <gft«POLl, POL 2^MtiTSf^^7^S«SU 
Bl, ±SB3W^7^S4RSUB 2«>^WB!l©^BDk:«J5fe*i^TV^6 0 % 
fiLCtttKS^WlRlt^aai^i-STSPBaiRllgOR I l £_LSfl@ElR]$l 

or 1 2 kom^xs-jwtt-^sL^itmbtitcmmz&Aztix 

lKSUE 21li:MU TUmWtf? xmfoSUB iskSMi&ftl?? 
7l«SUB2iS:lia^t>t, L<£>&| Pg& I N J 

LC^AU ftAP I N j£^*>v«i&^MltU ±TM?: 

Fig. 7 Alj:^ h !i ^ iff iG L^b^^^^S 

^■GTM^xommmm^-r^mxh^) , Fig. 7Bt*. Fig. 

7A©B-B§J»fi»m*5»tS»ffl5Sr^U'C^5. #*5, I^I2J*F i g. 

vmm g l t m ii m^-t- <t 5 ^KikiK a o f # 31ft « £ tt 
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gut* mmmm%ommmmzz.o\z.mwj:tifm, m 

&&\ f *k$tM\tt'( x*&&&.irZ><D-C l&l*<Dmft&< U ^tb 
CP (Tape Carrier' Packege) t <?>Wfc<D\t 

o?d2«, ai mtmmmmmE 2 t^m^f^^ofM^ Aim 

IPSV1 fc*r£>##iliJ: 9 t>5&filt-^$tfC*5!9 , fe«i:ftt6 

5t*oti^. mgl h^(D-o©^©^^ 
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±Tfctt«t*ft^fe*L^#Tg (Fi g. 5) tm&Zti. ?-hW 

HSHgli^«^<Dj&mi:s SBfaJgORI l(D7t>^^i 
{(KKy^DTM)) 

Fig. 8 At$&mn^mDLfrhz<Dft&mmffi4-DTM&x<7)m 

^T^-f-^-mm^L, Fig. 8BI4, Fig. 8 Atf>B -BisO^ 
^*5*t*»fffiSr*-t-o &*>\ ElElttF i g. 5*r±f*a£te>lshESU 0® 
(o [p] % tt«i:±se £ T £> 5 fa S U B ' 1 0±*§P (d^^ 

—7w$%ffl&x%z&-?wffiB£»m*fctfhfrx^z 9 mmiz., k 
w d t m <b t <D&m& x% z> x ? la^gp & r> 

KW^DTMIt F i g. 5l£ijrf«fc9fc«m£Td (SmilB&) 
#&£*t£o ilS^TSTdliF i g. 8Afc^J;?fc— <D|fe 

- vmmmG i ^^L/csp^-e^t l twmztix^z. r 
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HH&^g^^f pfc&^IBlP sv i tetoWao^tfyvrnfrhx^ 
i&D L £ C \"<fV<om d L d 2 dS^giJRP S V 1 ©i^t*-e«^$ 

«tebJ&V*A l.Jf d 2 M)^P S V 1 ^>v--/W^ - y S L T* 

«*ff6]««^CTM» 

F i g. 9 Af±*ftfJ®JEEfa#il§lC L^fe-t^SBg?tt«B^CTM*-e 
©^^^tfffiEl^t, Fig. 9Btt, Fig, 9AOB-BI0 

tfH=- C T Mfc 5 1 # 1H $ tlX V * 5 0 &M'<* 7^yCB (i^U glOl. 

^miidi, mnma2%mmvtcm&kte^x^z> 0 ztuz, &m 
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^^hy^^aj©^@i»^-toSiaiHlBS©jgJll0«rF i g. 1 0 
#0eU 2. 3, -vv end tejfog^-Y 5^©)iffl:«ot# 

it^mx m^m n^is&mmftiifc&mztix^Zo- 

F i g. 1 HC*3S^OM*^ll©Wtb»^*r^ , t. 
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{cP$£-£-C££{i^Vg (i-1) , Vg (i) <D&miRW£$:lfe 
&MJB\Zk\£s VglhiVgl 1 ©2ffi-efkfb&*5o itlRlSJEOjg 

JDLfc^®JEa»£>, Ml?I^JE«)i6tS0 1/2Sr^L§|V^«EE"C«)S. 
(WiCstg©i$))j ; 

1-s * mmmmm&v s u:*H-a^- hm&aMk a'v g (D&w*i& 

A V s ={C g s/(C g s + C s t g + C p i x)} X A V g 
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wmsd i t<DmfcB&£tiz>%t$L®m. c P i ximmmMPxttt 
fimmc t t v>mfctef&&ti%®&, AVsiiAVgnj: zmmmmm 

L C (dD^StM^^IB i ^5^^ ft^iCs t g£*£< 

Fig. 12-Fig t 1 4£#f$LTtfcPJl*f 5o ft^gHOo^T. 
$&(DjC^ttX.n&<DMfoX*h*) . £{llteF i g. 3i:/ft»ih7y 
^^TFm ^MlteF i g. 7 V<®^ttR(DWrmKm 

m&mft&i&xztiz&&i-zt.x<D-&(Dftmz^i-^<Dk u 
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XgA, Fig. 12 
K)gJf:^3 00 0A<£>Al-Pd, Al-SK Al-Ta, Al-T 

v^-r^o ttucx^r, /f-hmmGT. femt^BGL^ M^imm 

CT\ ^mjBEtH^CL, m^PLl, ^-b^GTM, 
F i g. 1 2 

ffg8»iifc J: * ao<dM, 3 %S^^T 

T^J: <9 PH6.25±0.0 5Ciitifc^^f =» — ^ 

itf&mm&m&O: 5mA/cm 2 (:^5<);5^IIt2. OIliM) o 
j^^(DAl 2 O s MtiWbh&<D\C&mWkf&WEl 2 5 Vfcig 

1-5*^»MMb*f?5. l o 5 £*#a 

±t««^ 1 8 o o AommtikmAOF&m&ztiz. 

X=gC, F i g. 1 2 
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y^tf*. 7MH#*£*»AbT, TO520 00A(Di» a fS iJR 

LT, ^3 0 0A©N(+»f B fS ifcfcKttS. . 
ISD, Fig. 13 

N(+)§0MI®S ii, iMfS imzmiRm^y^^y-rz- 

IgE, Fig. 13 

i m&mvim^y^-^y-fZc, 

XSF. Fig. 13 

Btff^i 4 o o i Tomfrtbtezmmmnmg 2&xs<y*v 

-?G TM©t±ls K W ^$»D TM& «fc tfttfclMflS^ C TM^f 
ItG, F i g. 1 4 

mm&s ooA©cr *>e>/i5*SKd i v ^y\z.& «? 

Ktt, £S>ldRJ?#4 0 OOA^A 1 — - P d x A 1 — S i N A 1 — T a % 

A 1 -T i -T a*$frbteZ>mm!&d 2&X'<y* V >?fc£ 9b£# 
Z> 0 ill d 2 B t (^i^^tx 5/ f y ^ t, 

iSDi, K^yilSD2, ®*WSPX* 
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y^illcCC 1 4 , SF 6 $:iAlt, N(+)S#S«S ifl&Sscy^ 

IfiH, Fig. 14 

LT, HgJ?iSlMm(D^bS im^it5o WE&JM. K7>fx> 7 f 
y?iSx k L-X S F 6 Lfc¥3Ctt*!l&«-e&fb S i 

{{^^;>PN L £BtbHI&££P C B 1 » 

Fig. i5ii Fig. 5m^\^tz.m^<^i > ^Li t cmmt^ 

CH I tt^^/P'PNLSrWtt^-erStSglbl C<f-y7 (TM&i]0 5i@ 

femomwii c^y?) -e$>So tcp^f i g . 1 6, f i g . i i . 

-C^iEf 5«t 5 I Cf^CH I a^-y • Yt-iT^ 

K-^Vx^f^^fe (TAB) miOH^^tLfc^-^-vyr^y^ 
-v^ PCB lUilBTCP^ay^f-^S^^ttfcSgttlHl^lR 

FGPte^W- A^7>-K^y Kt?*>*), /H**^— *SHDKi#J»9 

B&KPC'B 1 ^£MofflblslK£ttPCB 1 ^t^^^t5 7 
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•7ft<D7r° y^f-uymk-tfv \f^vr^—j^m tttyMyfL 

CTCP©««9*3&» 

f i g. i ^n.^mt^mmm^^mm^mm^n^m^'t^. 

^yr^^-^TCPO»fffi«3t«:^i-0-e*>t). Fig. 17tt-t 

TTMte&gHsI&CH I ©Ui^JSH- -EHW-C*)!?, 0!l;UiCu 

^l-cfc^^^^Sd »TTB, TTM©MM£>35«BIB: (il^'T* 
^ — !J — K) tt-ttt^^»fl^«lHl*S^y ^"CH I ©A^Xtfffl^fc 
2tJ& U ^ffltttt^fc <£ 0 CRT/T F.T&8U3I& • 11^IhIS& S U P fc % 
#*#14#«R A CFIUo Tifofl.^'^ A- P N L $ tl&o '< y 

■$r-^T C P » N *(P$fc*8g&#/"M<4'P N Lflfl^gHfcSB^ C TM&^tfl 
Lfc(fttt«PSVlS:«5 J:?l-^/W^S8tt$ttT*5 9, ^T, ^ 
SPSMSSSS^ G TM (DTM) (irilP S V 1 ^/-? > 7 ^-^T C P 

fist?* MR-e*>5o /w^ — ^SL©^MS!l©±T^7^StRO|St 
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((SgfMel&g&PCB 2» 

«blHli&g«PCB2tt % IC, nyfyf, fi^om^SPfp^ 
ttJl^l»1K) ^CRT (RttUMT) JI©1MRfcTFTtt**** 

..*Ibl§]&&tRPCB 1 iSBSilelg&SIRPCB 2 tli77i'l^ 

Fig. 1 8 ft, «JI*^ i E"^i— ^MDL©#«fifeSPi&Sr^1-^ 

LCW*^«, PNLttJSft^^/K SPBttftJtfirtRx LC 
Btt^ftft, RMt*K*MR, BLI*/^*?^ hibfcW, LCAIi^y 

-/VMD L te, /v- K^r— * S H D \zM kttfc/TC. b7y# 
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f*#:L C B Oj«ifiKfiI^< y ^ 7>f hfbfetfBL©**, 
/< y * 7 ^ h Sbfctf BLCIi^ mkW& P C B 3 $ 

*mmmxtt. mmmmzmw\z.-tz - t\t£V) ^ &&&&& 
gum 2) 

#£»WiT1B<0g#&l&ttfi, £H-.Tfc5o Fig. 2. 

<{®iiipx» 

{(^[S]ilCT)) 

(Indium-Tin-Oxide I T O : *iMBI) & 1 00-2 0 00A 

1 4 0 0 Am£tf>jKJ?) ^$ns B 

«>ttr&J«Em#j»CL» 
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*mnmx\t, hWGTM©A i jg g i <D$tm&&m u ^o, 

TCP (Tape Carrier Packege) ^iMH 
^£^±£-£3 fcft®39§*ttjj| g 2 C T £ (5l-IiT^ 

J5)ct"So 1&$J2^#l0!l 1 bfilb&fr 9 teft < % Fig. 7 A N B iZTjkf 

((KW^DTM)) 

&'M:tf)Xteti:\,^<DT»m-3i : g9&'t?> 0 f 
«^I«fCTM» 

*M^i-««B4s j f-cTM©^«ji g i (D±<Dmmmmm g 2 ttf&owB- 

<E>B#£ BI«»j:*J-|rJ««C T <^ ^-XS^^$tbfcSW*«ffl| I T O 
«rffl^-CV->5. «^«H^J1 i: fa Fig. 9A; B 

*Hife|aj-ett, HJM 1 OlgB tXSC©Kk:XSF^A5Ji|I#^^ 
60 XStf>HB#£ LTteF i g. 12i^Fig. 1 5©A^f)H^ 
A-B-F-C-D-E— G-H<0fEfcft3 o -^^/^-^lis £2E 
flt-§#GL, *3iEmffiGTi:*riRl«ff«-tlftCL^SIU, #afiHF-0>2 
Wig 2 ir^mffi^MCL^/^^-y^p— vKZXtf&fcZ 



